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Conventional tracheostomies have been used for many years to deliver oxygen with the patient breathing spontaneously or in conjunction with positive pressure ventilators. The insertion of a transtracheal catheter specifically to deliver oxygen, however, dates only from Heimlich's studies published in 1982.' He showed that in dogs and man a normal oxygen saturation could be maintained by the delivery of oxygen directly into the trachea. He developed a percutaneous catheter suitable for clinical use, and has subsequently shown that it is satisfactory for long term use and that most patients preferred it to the conventional oxygen delivery systems. 2 The impetus for the refinement of transtracheal catheters came from the opportunities that they give to conserve oxygen and to cut the costs of domiciliary oxygen treatment.
Percutaneous catheters
The Oxycath (Laboratoire Cometh, Lyon), which is used especially in Europe, has a long intratracheal portion with multiple fenestrations.' The Scoop catheter (Trans-tracheal Systems, Denver, Colorado) is similar and is widely used in the United States.4 Both these percutaneous catheters are introduced into the trachea under local anaesthesia. The procedure is usually straightforward, though care has to be taken to avoid thyroid tissue, which is very vascular. The insertion track takes about six weeks to become established and during this period there is a risk that it may be lost if the catheter becomes displaced. With the Scoop catheter a stent is inserted initially into the trachea and replaced after about a week by the catheter. This is subsequently removed twice daily for cleaning (or more frequently if the tracheobronchial secretions are profuse).
into the trachea. It is stitched to the outer tracheal wall and tunnelled under the skin and over the sternum to an exit point over the upper abdomen (figure). Prophylactic antibiotics are advisable to reduce the risk of postoperative infections along the catheter track. Once in use the catheter is flushed with 2 ml of normal saline twice daily to maintain its patency.
Problems with transtracheal catheters Transtracheal catheters require an initial insertion procedure and are more complex for the patient to use than the conventional face masks and nasal cannulas. The implantation of the tunnelled catheter is a more extensive procedure than that needed for the percutaneous catheters, but the subsequent maintenance is easier for the patient. Care has to be taken with the percutaneous catheters to prevent loss of the track into the trachea during the first few weeks after insertion. The track Firstly, they are cosmetically superior to face masks and nasal cannulas. This is particularly so with the tunnelled catheters, which are completely concealed apart from the exit site over the abdomen. The percutaneous catheters protrude from the skin overlying the trachea, but are less obvious than the conventional alternatives. Transtracheal catheters are also more comfortable to use than face masks and nasal cannulas.
Transtracheal catheters reduce the volume of oxygen required by the patient. Most of the studies with both the percutaneous and the tunnelled types of catheter have shown oxygen requirements to be reduced by around half, both at rest and during exercise.4910 None of the oxygen is lost around the face and less ofthe dead space in the upper airway is wastefully oxygenated. Oxygen requirements are also reduced because the oxygen delivered into the trachea during expiration is available during early inspiration, when inspiratory flow is greatest.
The value of oxygen conservation is greatest during exercise. Portable oxygen is supplied from either a cylinder or a liquid source, both of which contain a fixed quantity of oxygen. Oxygen conservation makes the supply last longer and thereby increases the mobility and range of activities outside the home that are possible. Breathlessness during exercise may also be reduced by an additional mechanism, independent of the improvement in oxygen saturation." The volume of oxygen delivered into the trachea reduces the volume that has to be inspired through the mouth and nose by a corresponding amount."
Transtracheal catheters, like other oxygen conserving devices, will reduce the cost of oxygen treatment if the oxygen is delivered from a cylinder or a liquid source, but not when a concentrator is used. The potential savings are greatest when large volumes of oxygen are used by the patient. The initial cost of the catheter and its insertion and the supervision that is required may, however, largely offset this financial advantage.
Transtracheal catheters improve the patients' compliance with oxygen treatment, probably because oftheir cosmetic benefits and because they are more comfortable to use. The length of time each day that patients receiving long term oxygen treatment are well oxygenated can be increased, particularly when they spend a considerable time outside their homes.
The catheters are also useful in this group of subjects in two specific circumstances. The first is when such high flow rates of oxygen are needed that adequate oxygen saturations cannot be maintained with nasal cannulas or face masks without troublesome drying ofthe upper airway. Transtracheal catheters overcome this difficulty both because they bypass the upper airway and because they need lower flow rates to achieve an equivalent oxygen saturation. '3 Secondly, they enable more precise control and more stable delivery of the desired inspiratory oxygen flow rate. This may be essential if carbon dioxide retention during oxygen treatment is a hazard for the patient and if ventilatory assistance is to be avoided. The present uncertainties about the precise indications for these oxygen conserving techniques, and which one to choose for the individual patient, have largely limited experience with them to specialist centres. Their use and that of transtracheal catheters in particular are, however, likely to increase as the emphasis falls increasingly on improving the quality of life and mobility of patients with chronic lung diseases and not simply on prolonging a sedentary and homebound existence.
